easier to study and understand. Similarly, with injuries to the teeth, a comprehensive classification is an aid to correct diagnosis and treatment planning. A thorough review of various classifications of tooth fractures shows that, despite an emphasis on traumatic dental injuries, a consensus needs to be arrived at, especially among clinicians and general/family dentists. The ideal classification would be applicable to both primary and permanent dentition, based on tooth fractures in both the horizontal and vertical planes, encompassing all possible sites, easy to comprehend, communicable amongst health professionals and clinically relevant. With recent improvements in conservative techniques, it is now clinically possible to preserve natural teeth even if they have been horizontally or vertically fractured, and thus an in-depth understanding and knowledge of tooth fractures, together with a simplified classification, is now more than ever essential. (J Oral Sci 52, 517-529, 2010)
Introduction
Conservation is fast becoming the basis of human activity in many fields. In dentistry, teeth that were once considered irreparable after fracture and recommended for extraction can now be preserved, especially since the advent of dental adhesives. Traumatic dental injury is a neglected oral condition, despite its relatively high prevalence and significant impact on individuals and society (1) .
Depending on the sex and age of children worldwide, the proportion of tooth injury varies from 4% to 33% (2-4) with a peak age between 18 months and 3.5 years of age (5) . Reports suggest that most dental injuries occur during first two decades of life, usually around 8-12 years (6) , and that 70% of such injuries involve the maxillary central incisors followed by maxillary lateral incisors and mandibular incisors (6) (7) (8) (9) . Depending on age, the incidence is higher in boys than in girls, with male:female ratios varying from 2:1 to 3:1 (2, 10) . The role of socioeconomic status on traumatic dental injuries seems to be unclear, but a few reports have suggested a higher incidence among adolescents from families with higher socioeconomic status (11) . The most common type of dental trauma is coronal fracture of the enamel and dentin, without pulp involvement (6, 12) . Among permanent dentition, crown fractures comprise 26-76% of all permanent tooth injuries (13) and 0.5% to 7% of injuries involve root fracture (14, 15) . A study of 84 treated permanent incisors with root fracture found that 17% of the fractures occurred in the apical third, 56% in the middle third, 27% in the gingival third, and 29% in the crown, involving enamel and dentine (15) .
Vertical root fractures account for 2-5% of crown/root fractures (15) (16) (17) (18) , and in at least 3.69% of endontically treated teeth, a greater proportion occurring in patients older than 40 years (19) . However, some reports have suggested that the prevalence of vertical root fractures may be as high as 10.9% (20) and 12.9% (21) . The period between vertical root fracture and root canal treatment reportedly varies from 3 days to 14 years, while some reports have suggested average periods of 39 and 52.5 months (17, 22, 23) . Although there has been variation among the sites of vertical fracture reported in various studies, there is a general trend for vertical fracture to be more common in posterior teeth (24) , with the highest prevalence in premolars (27.2% to 60.4%) followed by molars (13% to 25%) and incisors (5.6% to 22.6%) (25) (26) (27) , although some reports have considered that the second mandibular molar is most commonly involved (28, 29) . A few reports have suggested that vertical fracture occurs in a buccolingual direction in the anterior teeth and individual molar roots (23, 30) , although Silvestri (31) also described fractures on the mesial and distal surfaces of roots extending in a mesiodistal direction.
Traumatic dental injury can result in damage to both dental and periradicular structures. It may cause injury to the pulp, with or without damage to the crown and/or root, or in severe cases, tooth displacement. Traumatic dental injuries (TDI) have been classified on the basis of many factors such as etiology, anatomy, pathology, therapeutic considerations and degree of severity (1) . The latest classification suggested by Glendor, Marcenes and Andreasen (1) is a modification of the WHO version (32) . Documented cases suggest that horizontal fractures can be managed comparatively more easily and successfully than vertical root fractures, the latter representing one of the most frustrating diagnostic and management challenges in endodontics and restorative therapy (28, 29, (33) (34) (35) (36) (37) (38) .
Accuracy in defining a condition or disease makes it easier to study and understand. Similarly, a comprehensive classification of tooth injuries is an aid to correct diagnosis and treatment planning. However, a review of the literature reveals much variation in the standardization and methodology of TDI classification (1). According to Johnson (39) , "The most widely used method is the Ellis classification (40), which is based on a numerical system that describes the anatomical extent of the injury". Additionally, he was of opinion that "Andreasen's classification (41) is based on anatomical and therapeutic considerations and may be utilized with permanent and primary dentition. These two commonly used methods are not readily understood by lay people and members of other health professions". He further added that "because of the increased incidence of medical and dental litigation, a necessary aspect of any classification system is provision of an accurate description of injury that can be easily understood by individuals with differing educational backgrounds" (39) . It is generally agreed that patients with dental injury comprise an important referral group, together with family/general dentists who refer such patients to specialists, and for whom communication plays a vital role. Also, Spinas and Altana (42) have stated "The traditional classifications (Andreasen, Ellis) did not satisfy us for different reasons. In fact, they only consider the initial lesion situation, never focusing on the shape of the lesion for providing validity to materials used for restorations." According to them, a classification should simplify communication among practitioners, thus confirming its importance in deciding optimal diagnostic and therapeutic protocols (42) . Furthermore , incorporation of open-ended groupings such as "other injuries including laceration of oral soft tissues" in the WHO classification may lead to misinterpretation by investigators (32) .
Thus there is a need for a classification that reflects anatomically the direction and fracture location of the tooth, whether it involves the alveolar bone and neighbouring soft tissues, and reflects the possible sign and symptoms, being more relevant to cases that are managed by conservative dentists and endodontists. It should serve its purpose judiciously and offer a simplified interpretation that can be communicated easily and promptly amongst referral groups, other health professionals and lay people. As medical disciplines become increasingly specialized, this requirement is especially relevant for conservative dentists, who must diagnose and treat fractures affecting the tooth alone, rather than fractures of structures around the tooth. Thus tooth fracture, although one type of traumatic dental injury, also has its own, individual identity.
This clinically oriented review covers the literature relating to classification of tooth fracture, and additionally describes a comprehensible classification, encompassing and focusing on all the varied aspects of tooth fractures, including those that have favorable and unfavorable prognosis.
Classification
Many classifications have been suggested for traumatic dental injuries (Table 1) (5, 10, . Some of those proposed initially were limited to three lines, whereas later ones were excessively complex. Close analysis reveals that these classifications placed more emphasis on traumatic dental injuries in general, giving little consideration to vertical tooth fractures. As suggested earlier, there is a need for reappraisal of tooth fractures. Any such classification should be applicable to both primary and permanent dentition, and based on tooth fractures in both the horizontal and vertical planes (Figs. 1 to 5 ). Such a classification should be more tooth-specific and site-specific, and should Table 1 Classifications of dental traumatic injuries not include the dentoalveolar complex, as it is a clinical fact that patients who are referred to conservative dentists for specialized treatment are "treatment-and needoriented". Specialists more often encounter fractures in the tooth structure itself. Dentoalveolar fractures, on the other hand, are managed by oral and maxillofacial surgeons, who consider that fractures involving only teeth should be Type IV: Oblique fractures involving the crown, root or both in anterior or posterior teeth.
Involvement of the pulp in any of these types is valid, and warrants pulpectomy treatment. Similarly, the usage of other terms such as complete/incomplete, favorable/ unfavorable etc. is also permitted in the detailed description of any of these types, according to the extent of involvement.
Discussion and treatment options
After a careful examination and anamnesis, it is the responsibility of the dentist to ensure proper care of the soft and hard tissues involved and to stabilize the fragments as far as possible, as well as establishing a proper diagnosis and classifying the type of fracture. As traumatic injury to a tooth can result in pathological changes in the periodontium, pulp and alveolar bone (44) , a pulp vitality test, percussion and radiography are mandatory as a baseline for future reference. Radiography (intraoral periapical and orthopantomogram), CT scan, and even spiral CT, are diagnostically useful to ensure that no aspect of the injury is overlooked.
The presence or absence of pain, or pulpal or periodontal involvement, should be ascertained (5) . For teeth with more than half of the coronal structure intact, coronal restoration (64) or reattachment may be feasible. Chosak and Eidelman (65) have developed the concept of reattachment for fractured incisors using the patient's natural crown, and this should be the first choice for restoration of fractured teeth if a usable fragment is available (66) (67) (68) . Various techniques for reattachment include the use of an enamel/circumferential bevel beforehand (69, 70) , placement of a chamfer at the fracture line after bonding (71, 72) , use of a V-shaped enamel notch (7, 73) , placement of an internal groove (74, 75) or a superficial overcontour over the fracture line (75) , or simple attachment with no additional preparation (76) . The use of a variety of materials as bonding agents is advocated (77) (78) (79) (80) . Hydrophilic adhesive agents with light cured/dual cured resin cement (12) , bonding agents with flowable resins, hybrid or microfilled resin composites (7, 69, (81) (82) (83) , dentine adhesives with or without unfilled resins (84), dual or self-cured luting cements (75), light-cured luting cement (85) , and self-etch adhesives with microhybrid composites (66) have been used with varying results (76) . Developments in adhesive dentistry have improved the outcome by facilitating ultraconservative preparation techniques, and allowing "biologic restoration" (12) , thus improving the esthetic outcome by retaining natural translucency and surface texture and reducing cost and chair time while increasing patient acceptance (12, 66, 76, 86, 87) . The recurrence of de-bonding at the interface between the tooth fragment and the remaining tooth structure could be considered as a "protection factor" for anterior teeth that are subjected to further trauma. Hence, any impact will not be able to reach the underlying tissues (12) .
Anterior tooth fracture in the horizontal plane
Type I, Div 1, A: These comprise cases where the fracture line is in the transverse plane in the incisal one-third of the crown, resulting in conditions ranging from enamel chip-off to complete removal of the incisal edge. Here fractures are restricted to the enamel, or result in little exposure of the dentine. These are fractures with a favorable prognosis. Treatment of such cases generally consists of only smoothing any rough, jagged tooth structures if only the enamel is involved; in cases where the dentine is exposed, the exposed part should be covered with calcium hydroxide to enhance reparative dentine formation (55, 88) . Calcium hydroxide and the sandwich technique utilizing glass ionomer cement are seen as a better alternative for cases where sensitivity to hot/cold has developed. Shortterm temporary restorative resin restorations should cover the fractured surfaces, and then after an adequate recovery period (at least 4 weeks), an esthetic resin restoration may be completed, often without removing all of the temporary resin material (88) .
In cases where complete fracture of an incisal edge has occurred, reattachment of the broken fragment, if available, or composite build-up can be done. Sometimes, although there may be little or no loss of tooth structure, the vitality of a tooth may be jeopardized due to trauma. In such cases, as there are no initial signs and symptoms, pulp vitality should be checked after few weeks of follow-up and treatment should be planned accordingly.
Type I, Div 1, B: In cases where a fracture involves the middle 1/3rd of the crown, there may be pinpoint to complete pulp exposure, and this represents a diagnostic and treatment challenge, especially in cases involving immature permanent teeth. The objective of treatment in such cases is to maintain the vitality of the pulp as far as possible, and direct pulp capping or pulpotomy is the treatment of choice, although sometimes apexogenesis or apexification may be an option. Cases of vital pulp exposure should be treated as soon as possible, as unprotected pulp may be subjected to thermal insult and infection. However, in cases where there is no pulp exposure, reattachment of the fragment may be carried out with use of the latest available self-etching adhesives, although the long-term prognosis is questionable in stress-bearing areas.
Type I, Div 1, C: These are fractures of anterior teeth involving the cervical third up to the cervical line of the tooth. Treatment should involve post-core restoration after the completion of endodontic therapy, as reported in the literature (64, 89) , but if a post and core is not feasible, such fractures are classified as having an unfavorable prognosis. For obtaining predictable restorations, McLean (90) suggested that a sound suprabony tooth structure 4.5 mm in height and 1 mm in thickness should be made available to accommodate both the periodontal biologic width (2.5 mm) and restorative ferrule (2 mm). Hence, surgical crown lengthening including the removal of soft tissue alone, or both soft tissue and alevolar bone, is required. Reduction of soft tissue alone is indicated if there is an adequate attached gingiva along with more than 3 mm of soft tissue coronal to the bone crest. Patients with an inadequate attached gingiva and less than 3 mm of soft tissue require a flap procedure and bone recontouring (91) .
Type I, Div 2, fractures: Andreasen et al. (92) and Caliskan and Pehlivan (93) reported that middle third root fracture was the most common type of root fracture, followed by fractures to the apical and coronal third. Clinically, a tooth with this kind of fracture appears slightly extruded with a lingually displaced crown (61, 94) and laterally luxated coronal segment (61) . Fractures in the apical third of the root can be viewed in occlusal radiographs, whereas periapical radiographic views are better for visualizing coronally located root fractures (95) . Some workers have considered that as long as a fractured tooth is undisturbed, the apical segment remains vital in 99% of cases (61, 96) , whereas verified pulp necrosis is present in 43.7% of horizontal root fractures (97) . Treatment of transverse or horizontal root fractures depends on the position of the tooth after it has been fractured, the mobility of the coronal segment, the status of the pulp, and the position of the fracture line (61) . Female sex (98), young age and immature roots (98) (99) (100) (101) , diastasis between fractured fragments (100,101), optimal repositioning of dislocated fragments (<0.1mm) (100-102), and a positive sensitivity test result before treatment (97,100-102) are other significant factors related to the type of healing rather than the type of splinting employed (100,101) or usage of antibiotics (102) .
Healing of coronal and apical segments can result in (a) union by hard tissue, which is the most desirable outcome, (b) fibrous tissue, (c) bony ingrowth across the fracture line, or (d) ingrowth of chronic granulation tissue, resulting in non-union (96) . Although there is a greater chance of hard tissue union when a tooth is immobilized immediately after injury (61), union resulting from fibrous tissue is more common after transverse root fracture if slight mobility is present during healing (61, 96) . Earlier splinting for a period of 8 to 10 weeks (101,103) or 12 weeks (30) has been recommended, but latest research indicates that splinting of the adjacent tooth for 2 to 4 weeks is sufficient in cases of horizontal root fracture (102) , likely because of the reduced risk of replacement resorption by fixed splints that are currently in use (104, 105) .
It has been shown that coronal third and middle third root fractures have a less favorable prognosis than apical third root fractures, perhaps due to difficulty in immobilization and exposure of the pulp to bacterial contamination in the oral environment (101,106) ; Cvek et al. (101) and Terata et al. (94) have concluded that the chance of healing of calcified tissue is poorest when the root fracture is very close to the gingiva.
Type I, Div 2, A: These are fractures of anterior teeth where the fracture line passes through the cervical onethird of the root. Feiglin (61) has advocated that if the coronal segment is fractured above the level of the alveolar bone, then a lost tooth can be restored with a prosthetic crown after some gingival recontouring and endodontic therapy. However, if the coronal segments are splinted properly, healing may also occur (106); Andreasen et al. (102) have recommended a longer splinting period of 2-3 months to permit significant callus formation for root fractures located in the cervical region. If fragment immobilization is not feasible, extraction of the coronal segment is indicated. If the length of the apical segment is sufficient to maintain the crown:root ratio, forced eruption of the segment may be carried out for restoration.
Type I, Div 2, B:
In cases where the fracture line passes through the middle one-third of the root, repair is hindered due to constant movement and exposure of the pulp to the oral environment. As a result, the tooth may become loose, or may be completely exfoliated due to resorption (106) . Pulp necrosis occurs in the coronal segment, while the pulp remains vital in the apical part (61, 107, 108) . Hence the wide fractured foramen can be plugged using long-term treatment with calcium hydroxide (108, 109) or one-visit apexification with MTA (109, 110) and endodontic therapy for the coronal fragment only, unless periapical pathosis is seen in the apical fragment (61, 107, 108) . Occasionally, when the apical segment is long enough, intentional orthodontic eruption of the apical root can be done to expose the root surface above the alveolar crest to enable the dentist to restore the tooth with a post-core crown (106) .
Type I, Div 2, C: These fractures include cases where the fracture line passes through the apical one-third of the root, with a favorable prognosis. No treatment is needed for such fractures, and only observation is required. If otherwise indicated, the tooth should be immobilized and the opposing teeth may be reduced just sufficiently to relieve any increased occlusal stresses (61,105); Qin et al. (105) have recommended an average treatment period of 4-6 weeks for apical-third root fracture using a removable splint. As discussed earlier, endodontic therapy is indicated in the coronal segment.
Type I, Div 3: In such cases there is fracture of both the crown and root, or there may be multiple fractures of both, at any level in the anterior teeth. Prognosis is dependent on the location of the fracture line; if it is located in the incisal third or middle third of the crown and the apical third of the root, prognosis may be favorable, whereas if it involves the cervical or middle third of the root along with the crown, then the prognosis may be unfavorable. Gomes et al. (111) have reported a case of fracture of both the maxillary central incisors involving fracture of the incisal third of the crown and middle third of the right, and apical third root fractures of the left central incisor, where the outcome was favorable after repositioning of the fracture fragments by splinting for 3 months, followed by root canal therapy for the coronal fragment 18 months after apexification, and restoration of the crown with acid-etching composite resin 1 week thereafter.
Posterior tooth fracture in the horizontal plane Talim and Cohil (112) and Silvestri and Singh (50) have discussed the treatment of the most common types of fracture in the posterior teeth. Gibbs (113) and Snyder (114) suggested that treatment of fractured cusps of posterior teeth not involving the pulp can be accomplished by binding the cusps immovably together with a complete cast crown. Cusp fracture or obliquely directed complete fractures, as discussed by Silvestri and Singh (50) , occur most frequently on cusps that have been weakened by a previous extensive amalgam restoration. Depending on their extent, such fractures can be treated using inlay with cusp capping, cast-gold onlay, or three-quarter crown or full crown that replaces the lost structure and protects the remaining cusps from future fracture (50, 115, 116) ; one or more pin-retained amalgam restorations can be serviceable until a cast restoration is completed (50) . Depending on apical extension of the fracture below the attachment apparatus or alveolar crest, gingivectomy or soft/hard tissue crown lengthening is required before crown placement (50) .
Type II, Div 1, A: This includes fracture of the posterior teeth involving one cusp only, due to either masticatory stress or trauma. These cases can be restored with cast inlay/onlay, direct or indirect composite, CAD-CAM generated porcelain restorations. In maxillary premolar fracture of one cusp, the pulp may be involved, and the preferred treatment is root canal therapy before the tooth is permanently restored by use of a post and core and cast crown (50) .
Type II, Div 1, B: This includes fracture of the posterior teeth involving two cusps. Treatment involves cast inlay/onlay, direct or indirect composite, CAD-CAMgenerated inlays or onlays, pin-retained amalgams, and bonded amalgam. However, in maxillary premolars where there are only two cusps, and in mandibular premolars where the lingual cusp is rudimentary, restoration can be achieved with cast metal, CAD/CAM-generated onlays, or cast/ceramic crowns after root canal work, if required, and/or post and core according to need.
Type II, Div 1, C: This includes fractures of the posterior teeth involving three cusps. Treatment can be achieved with cast onlays, CAD/CAM generated onlays, or pin-retained amalgams/bonded amalgam, followed by cast crowns or ceramic crowns.
Type II, Div 1, D: This includes fractures of four or more cusps. These need to be restored with full cast/ceramic crowns. It is obvious that pulp vitality is of utmost importance, and a judicious decision regarding root canal therapy should be made in all cases before the final restoration.
In Type II, Div 2: Where fracture of a crown en masse occurs, the prognosis is generally poor and such teeth are usually extracted.
Type II, Div 3: Fractures of one or more roots of the posterior teeth. In single-rooted premolars or premolars with a longer trunk, the treatment is the same as that for anterior tooth fracture; however, for premolars with a short root trunk and molars with 2 or more roots, the treatment modality will differ depending on the location of the fracture and the number of roots involved. Resection of one root or, if required, hemisection, is the treatment of choice (106) .
Fracture of teeth in the vertical or longitudinal plane
The clinical presentation of a vertical fracture may vary according to the position of the fracture, the tooth type, time elapsed after fracture, the periodontal condition of the tooth, and the bone architecture adjacent to the fracture. Such fractures can present as incomplete tooth fractures or with complete separation of the fragments in either a buccolingual or mesiodistal direction, that may or may not extend to the roots. Signs and symptoms may vary from mild discomfort on biting, chewing, or consumption of cold foods or drinks and pain on percussion in the early stages to gingival swelling and moderate to severe pain with or without sinus tract in the advanced stages (26, 37, 116) . Detailed anamnesis and various aids can be of help in diagnosing such cases (23, 26, 37, 117) , and this is important for classification and treatment planning. Vertical or longitudinal tooth fractures restricted to the crown can be restored with bonded restorations with a guarded prognosis (26) , but generally the prognosis is poor when the fracture line extends to the root (26, 37, 117) , especially in singlerooted teeth for which extraction is the only treatment (118) . However, depending on direction or severity, root resection and hemisection may be applicable for multirooted teeth (27, 119) . Neodymium:yttrium:aluminumgarnet or carbon dioxide laser beam treatment can be used to seal vertical root fracture lines (120) . Tooth fragments can be immobilized by cementation with a customised stainless steel band, and a cast crown can be placed if the tooth remains vital and asymptomatic (106) . Oliet (121) used cyanoacrylate, whereas Trope (122) used glass ionomer bone cement in conjunction with ePTFE GTR membrane for bonding after extraction of tooth fragments, and performed extraoral root canal therapy before replantation. Kawai and Masaka (123) treated vertical root fractures by bonding the fragments with Superbond (adhesive resin cement) and employing rotational replantation.
Type III, Div 1: This includes cases of cracked tooth syndrome. Hiatt (28) treated a case of incomplete fracture of a tooth that was otherwise sound using a crown, which acted as a splint, without any pulpal or periodontal therapy, whereas in another case where the fracture line could be identified in the dentine, root canal therapy and a cast crown were necessary. Davis and Overton (124) found that both bonded and non-bonded (pin-retained) complex amalgam restorations were effective for eliminating chewing pain in molars with incomplete fractures. Mittal et al. (125) reported a case where an orthodontic steel band was used to stabilize a cracked tooth, which was later reinforced with a composite restoration and finally with a full cast crown.
Type III, Div 2, A: These include fractures of anterior or posterior teeth where the fracture line passes buccolingually in the crown. The pulp may or may not be exposed in these cases. If the pulp is not exposed and the fracture fragments are not completely separated, the fragments may be bonded using adhesive resins or flowable composites; if the fragments are widely separated, the tooth may be stabilized using an orthodontic band and then restored with composites. If there is pulp exposure, root canal treatment is done after banding, and then the tooth is restored permanently using crowns. However, if the fragment is completely separated and cannot be reattached, it is removed and the rest of the tooth can be saved by post and core restorations or bicuspidisation, if this is practicable.
Type III, Div 2, B: Fractures of anterior or posterior teeth in a mesiodistal direction through the crown. In posterior teeth, the separated fragments are stabilized by orthodontic bands, root canal treatment is carried out, and the tooth restored with a composite restoration followed by placement of a full ceramic crown. In anterior teeth, in most cases, if the mobile fragment cannot be reattached, it is removed, the root canal is treated, and the tooth is restored with a post and core restoration, followed by a full crown.
Velmurugan et al. (126) used the canal projection technique for diagnosis of mesiodistal fracture where the fracture line extended to the pulpal floor. Takatsu et al. (127) advocated the wire-binding repositioning technique followed by root canal therapy and a cast crown for treatment of vertically fractured maxillary molars with widely separated segments.
In Type III, Div 3, A: Fractures in the buccolingual plane involving both the crown and root, with or without complete separation of the fragments. In mandibular molars, root bicuspidization or hemisection is the treatment of choice, and in maxillary molars, root resection can be done depending on the root that is fractured. The rest of the crown can be restored with a full crown (64, 106) . In anterior teeth, however, the prognosis of such cases is generally poor. Vertucci (38) treated an incomplete buccolingual vertical fracture in the maxillary left second premolar root by surgical removal of the fractured buccal root surface and restored the remaining tooth with a retrograde zinc free amalgam restoration.
Type III, Div 3, B: Fractures involving the mesiodistal plane of both the crown and root in anterior or posterior teeth. If the fracture fragments are separated completely, they are removed, and the rest of the tooth is built up with metal-reinforced glass ionomer cement or composite and restored with a crown. David et al. (128) treated mesiodistal fractures through furcation using a rubber dam clamp to stabilise the fracture fragments, which were later reinforced with either composite, amalgam, or glass ionomer cement, and finally restored with a full cast crown.
In Type IV: Oblique fracture of the crown, root or both. After oblique fracture, the fragments may sometimes be held only by periodontal ligament fibers, and hence removal of the coronal fragment with orthodontic extrusion of the apical fragment may be required for restoration purposes (129) . Immobilization of the fragments after oblique fracture can be maintained better than after transverse root fractures (99) .
Thus with the recent advances in conservative techniques, preservation of natural teeth, even if they are horizontally or vertically fractured, is clinically possible, thereby reducing any psychological trauma and achieving an outcome closer to the natural situation. Although we believe that, in principle, conservation should be attempted as far as possible by applying modern principles of practical physics and engineering along with clinical considerations, it is sometimes not possible to select a conservative treatment option for some cases of root fracture and vertical tooth fracture. In such cases, extraction followed by an implant procedure and/or prosthetic replacement may be considered.
